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Title of Invention: APPARATUS FOR REPRODUCING AUDIO SIGNAL 
[Abstract] 

[Purpose] To easily reproduce a plurality of audio data units 
in a time series manner 

[Constitution] An apparatus for reproducing audio signals 
using a medium having a TOC area in which information about the 
recording date/time of audio data is recorded. A plurality of 
audio data units are selectively reproduced according to the 
information about recording dates/times in the TOC area. 

[Scope of Claim for Patent] 

[Claim 1] An apparatus for reproducing audio signals using a 
medium having a predetermined region in which pieces of 
information about recording dates/times of audio data units are 
recorded, wherein 

the audio data units are reproduced according to the pieces of 
information about the recording dates/times. 

[Claim 2] The apparatus for reproducing audio signals 
according to claim 1, wherein the plurality of audio data units 
are sequentially reproduced from a most recent recording 
date/time . 

[Claim 3] The apparatus for reproducing audio signals 
according to claim 1, wherein the plurality of audio data units 
are sequentially reproduced from an oldest recording date /time . 
[Claim 4] The apparatus for reproducing audio signals 
according to claim 1, wherein of the plurality of audio data 
units, an audio data unit of a specified recording date/time 
is reproduced. 
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[0007] 

[Means for Solving Problems] The invention is directed to an 
apparatus for reproducing audio signals using a medium having 
a predetermined region in which pieces of information about the 
recording dates/times of a plurality of audio data units are 
recorded, which is characterized in that the plurality of audio 
data units are reproduced according to the pieces of information 
about the recording dates/times recorded on the medium. 

[0008] 

[Function] According to the configuration, using pieces of 
information about recording dates/times on a predetermined 
region of a medium, audio signals are automatically reproduced 
from the oldest recording or the newest one, for example, or 
an audio signal of a specific recording date/time, for example, 
is automatically reproduced. 

[0013] As with the aforementioned compact disc, an optical disk 
1 of an audio data compression/decompression type has 
information about recorded audio data which is recorded, as a 
so-called TOC (Table of content) , at the most inner track 
position thereof. The TOC contains not only information about 
the number of songs recorded on the disk 1 and the song number 
(track number) , playing time, and recording location for each 
song, but also, as time-base information, the dates/times on 
which individual songs are recorded. 

[0014] Further, in an erasable magneto-optic disk, if 
recording/erasing is repeated, the recording locations of a 
series of audio data units may become discontiguous; however, 
in such a case, link information for associating the recording 
dates/times with the recording locations is added to the TOC. 
[0015] [Recording system for a recording/reproduction 
apparatus] A recording/reproduction apparatus of FIG. 3 is 
designed to make the configuration as simple as possible by 
using an IC. First, a description of recording onto a 
magneto-optic disk is provided. Note that for switching 
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between recording and reproduction, a mode switching is 
performed between circuit sections using mode switching signals 
R/P from a system control circuit 20. 

[0016] To the system control circuit 20 is connected a key 
control section 41 having a plurality of control keys such as 
a recording key Kr, a reproduction key Kp, a stop key Ks, and 
a marker key. By controlling these keys, an operation mode is 
specified . 

[0017] In addition, in the present embodiment, a TOC memory 
20m is connected to the system control circuit 20 so as to 
temporarily store TOC data which contains the recording 
dates/times, recording location information, required time for 
a song, etc. , regarding the recorded data. Note that the memory 
20m may be set on RAM of a microcomputer or on a buffer memory 
25 as will be described later. The TOC data temporarily stored 
on the memory 20m is, after recording, recorded in a TOC 
recording area on the most inner track of the disk. 

[0050] [Time-base reproduction operation by a reproduction 
system] Now, a time-base reproduction of an embodiment of the 
present invention is described. In the present embodiment, by 
controlling reproduction-mode setting keys, one of the 
reproduction modes, including a normal reproduction (N) , a 
program reproduction (P), a shuffle reproduction (SH), and a 
time-base reproduction (T) , is set. Then, in the case where 
the set reproduction mode is of a time-base reproduction, 
further, by key control, a condition for the time-base 
reproduction, such as a descending reproduction (DN) in which 
reproduction is sequentially performed from the oldest 
recording date/time, an ascending reproduction (UP) in which 
reproduction is sequentially performed from the most recent 
recording date/time, or a selection reproduction (SE) in which 
reproduction is performed based on a selected date/time or a 
selected time range, is set, and also the range of recording 
dates/times to be selected is specified by key control. 
[0051] FIGS. 1 and 2 are flowcharts showing operations 
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performed by a system control circuit 20 of a disk 
recording/reproduction apparatus of the present embodiment. 
[0052] Specifically, first, in step 101, it is determined 
whether a key is controlled, and if the controlled key is a 
reproduction-mode setting key, the process proceeds from this 
step 101 to step 102; if the controlled key is other than the 
reproduction-mode setting key, the process proceeds to a 
routine according to the key control. 

[0053] In step 102, it is determined which reproduction mode 
is specified. As a result of the determination, if it is 
determined that a mode other than the time-base reproduction 
mode, i.e., one of the modes including normal, program, and 
shuffle, is set, the process enters the set reproduction mode 
which is one of normal, program, and shuffle (steps 103, 104, 
105) , and then returns to step 101, and maintains that mode state 
until another key input is provided. 

[0054] In step 102, if it is determined that the set mode is 
of a time-base reproduction, the process proceeds from step 102 
to step 106, and enters a time-base reproduction mode. Then, 
the process proceeds to step 107, and data in a TOC area of a 
disk 1 is read and information about the recording dates/times 

of songs are extracted. 

/ 

[0055] In subsequent step 108, the process enters a state for 
accepting an key input for a condition for a time-base 
reproduction, and this state continues until it is determined, 
in step 109, to be the start of a time-base reproduction by key 
control, for example. Although not shown, if the operation of 
canceling the time-base reproduction mode is performed in step 
108 of accepting a key input, the process returns to step 101 
and exits the time-base reproduction mode. 

[0056] If, in step 109, it is determined to be the start of 
a time-base reproduction, the process proceeds to step 110, and 
a time-base reproduction to be performed is determined using 
the condition for a time-base reproduction set in step 108. As 
a result of the determination in this step 110, in the case of 
a descending reproduction, the process proceeds to step 111, 
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and data units are sequentially reproduced from the most recent 
recording date/time using the information about the recording 
dates/times in the TOC read in step 107; in the case of an 
ascending reproduction, the process proceeds to step 112 and 
data units are sequentially reproduced from the oldest 
recording date/time . 

[0057] In the case of a selection reproduction, the process 
proceeds to step 113 and a data unit of a specified date/time 
(it is also possible to specify only the time) or data units 
of a specified range of recording dates/times (it is also 
possible to specify a range of only times) is (are) retrieved 
with reference to the information about the recording 
dates/times in the TOC, and then reproduced. 

[0058] By this, for example, a program broadcast on a specific 
date/time, such as the 9 o'clock news last night, or a program 
broadcast at its regularly scheduled time, such as news, weather 
forecast, or English conversation, can be easily recorded and 
reproduced and a selection reproduction using a detailed 
retrieval condition can be easily performed. 

[0059] Once entering the aforementioned reproduction mode, 
the process returns to step 101 and returns to a waiting state 
for another key input. Note that when the reproduction of a 
reproduction mode is completed, the completion is detected in 
each reproduction step 103, 104, 105, 111, 112, or 113 and the 
reproduction completes, and by another key input in step 101 
the process transitions to an operation according to that key 
control . 

[0060] Note that in a time-base reproduction such as that 
described above, in the case where there are a plurality of 
target disks, by using an auto-changer, a time-base 
reproduction for a plurality of disks can be easily performed 
while satisfying a reproduction condition such as descending, 
ascending, or selection. In this case, for example, it becomes 
possible to perform a time-base reproduction such that only 
songs of 60' s are extracted from a plurality of disks and then 
reproduced . 
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[0061] Based on an idea similar to a time-base reproduction, 
in the case, for example, where a magneto-optic disk has data 
recorded to its full capacity and thus there is no recordable 
region available, it is possible to reserve a necessary 
recordable region by, for example, sequentially erasing data 
from the oldest recording date/time, as in the case of an 
ascending reproduction. In this case, it is also possible to 
specify a song to be erased by displaying, on a display, songs 
(track numbers) , titles, required times, etc. , in the order of 
the oldest recording date/time. In addition, it is also 
possible to specify a song to be erased by specifying a recording 
date/time . 

[0062] Although the above-described embodiment describes an 
embodiment in which the present invention is applied to an 
optical disk reproduction apparatus of an audio data 
compression/decompression type, the present invention can also 
be similarly applied to other apparatuses as long as the 
recording medium has recording dates/times recorded thereon as 
information, as in the case of the TOC . 

[0063] 

[Effect of the Invention] As described above, according to the 
present invention, in an apparatus for reproducing audio 
signals using a medium having a TOC region in which information 
about the recording dates/times of a plurality of audio data 
units is recorded, the plurality of audio data units are 
reproduced in descending or ascending order according to the 
information about the recording dates/times, or are selectively 
reproduced. Thus, the plurality of audio data units can be 
easily reproduced in a time series manner. 

[Brief Description of the Drawings] 

[FIG. 1] A diagram showing part of a flowchart for illustrating 
operations in an embodiment of an apparatus for reproducing 
audio signals according to the present invention. 
[FIG. 2] A diagram showing a flowchart continued from the 
flowchart in the embodiment of FIG. 1. 

[FIG. 3] A block diagram showing a configuration of an 
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embodiment of the present invention. 
[AMENDED CLAIMS] 

[Claim 1] A reproduction apparatus for reproducing a recording 
medium having a management region in which pieces of date/time 
information of a plurality of data units are managed, the 
plurality of data units being recorded on the recording medium, 
the reproduction apparatus comprising: 

reproduction means for reproducing the pieces of date/time 
information from the management region; and 

control means for controlling a reproduction order of the data 
units recorded on the recording medium, based on the pieces of 
date/time information reproduced from the reproduction means. 
[Claim 2] The reproduction apparatus according to claim 1, 
wherein the plurality of data units are sequentially reproduced 
from a most recent piece of date/time information. 
[Claim 3] The reproduction apparatus according to claim 1, 
wherein the plurality of data units are sequentially reproduced 
from an oldest piece of date/time information. 
[Claim 4] The reproduction apparatus according to claim 1, 
further comprising a specifying means for specifying a specific 
piece of date/time information, wherein reproduction is 
performed based on the piece of date/time information specified 
by the specifying means. 

[Means for Solving Problems] The invention is directed to a 
reproduction apparatus for reproducing a recording medium 
having a management region in which pieces of date/time 
information of a plurality of data units are managed, the 
plurality of data units being recorded on the recording medium, 
which is characterized in having reproduction means for 
reproducing the pieces of date/time information from the 
management region; and control means for controlling a 
reproduction order of the data units recorded on the recording 
medium, based on the pieces of date/time information reproduced 
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from the reproduction means. 
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